Theorem 1 is based on a series of lemmas which can be pushed, with appropriate modification, to the case of a real cohomology w-sphere of dimension greater than n. Here we make the convention that a 0-sphere is a single point. By using a cohomology theory which satisfies the homotopy axiom (such as singular theory) we can also drop the requirement of compactness. 
This is a survey in which we collate some known results using semi-standard techniques, dropping the condition of simple connectivity in Kostant Theorem 1 is based on a series of lemmas which can be pushed, with appropriate modification, to the case of a real cohomology w-sphere of dimension greater than n. Here we make the convention that a 0-sphere is a single point. By using a cohomology theory which satisfies the homotopy axiom (such as singular theory) we can also drop the requirement of compactness. 
Cohomology invariants of deck transformations
Let M be a compact connected riemannian symmetric space. Let I(M) denote the full group of isometries of M, and I 0 (Λf) its identity component. Now M = G/K, where G = I 0 (M), compact connected Lie group, and K is the isotropy subgroup at a point x <= M. Let s e I(M) denote the symmetry at x. Then the Lie algebra of G decomposes as G = K + P into (±l)-eigensρaces of ad(s), K being the subalgebra of G for K and P representing the tangent space of M at x. Using de Rham's Theorem and then averaging differential forms over G, one obtains a graded algebra isomorphism of H*(M; R) onto the space of <zd G (/O-invariant elements of Λ*F' = ΣΛ k V where ' denotes dual space. That is E. Cartans's representation of cohomology by invariant differential forms; an exposition is given in [4, § 8.5 ].
In Let G = I 0 (M), x e π~ι(x), and £ be the isotropy subgroup of G at x. Then we have an identification of G with G, which matches K with K and P with P.
Lemma. Identify H*(M; R) with the αd^(K)4nvαriαnts on A*f, and H*(M; R) with the ad G (K)-invariants on Λ*Ϋ\ Then H*(M; R) consists of the Γ-invariants on H*(M\ R).
For (2) and (6). For those spaces M = G/K we will decompose I(M) as a union of components a t G, a x = 1, such that its isotropy subgroup is a union of components aJC. If z € Z, say z € α^, then z and a t have the same action on H*(M, R), the space of tfd G (K)-invariants on yl*?
7 . Thus we must analyse the action of K on P r , picking out an invariant φ e Λ k F', such that 0 < k < dim M and such that a t (^) = φ whenever Z meets α f G.
(2) M = SU(2rt)/SO(2n). Here G = SU(2n)/{±I} has center Z n which has index 2 in Z ^ Z 2n . Note that n > 1 because M is not a sphere S , 1} e O(2n). If Z 2 denotes the subgroup of order 2 in Z, then Z 2 = {1, β} with /? e αrG. Thus we need only find a nonzero ^-invariant ψ € Λ k V\ 0 < k < dim M, such that αr(^) = φ. The action of K = SO(2n) on the second symmetric power 5 2 (R 2n ) decomposes as φ ®π, where φ is the (trivial) representation on the span of the element representing the invariant inner product on R 2n , and π is equivalent to the representation of K on P'.
Let ω e A 2ni+n~1 (P / ) denote the volume element of M. We check that a(ω) = -ω, i.e. that a has determinant -1 on P 7 . For if the matrix a of a has form diag{-1; 1, • , 1} in a basis {v l9 , v 2n } of R 2n , then its (-1)-eigenvectors on 5 2 (R 2π ) are the v X 'V u 2 < i < 2n, which are odd in number. Borel [1] has shown that the real cohomology of M is that of {S 5 X S 9 X X S 
Products of even spheres
We now work out the last ingredient of our main result, proving 3.1. Proposition. Let M = S 2ri X X S 2r % product of m > 1 even dimensional spheres, and Γ C I(M) be a finite subgroup such that M -M/Γ is a riemannian symmetric space. 
Extension to Theorem 2
We modify the proof of Theorem 1 in such a way as to obtain Theorem 2. In cases (1) and (2), where Z x acts trivially on H^iM^ R), the symmetric space M/W is a real cohomology (dim M^-sphere if and only if Ψ projects onto Γ = Z 2 X Z 3 X ... X Z ί+1 ^_CZ 2 y. For the action of γ = ^° X / e Z = Z X X Γ' on real cohomology of M is just that of 1 X γ'. In case (1) this means that Γ can be Z ^ (Z 2 )
£+1 if Γ° Φ {1}; if Γ° = {1} then Γ can be any of the 2 ι groups where 0 is a character on Γ'. In case (2) it means either that Γ° Φ {1} and Γ = Z Ξ Z 3 X (Z 2 )S or that Γ° = {1} and Γ = Γ'^ (Z 2 ) ί . In cases (3) and (4), where M x is not a real cohomology sphere because of a nonzero element ω 0 € H\M X \ R), that element ω 0 is sent to its negative by a generator z 0 of Z x . Let ω^ denote the volume element of S 2ri ; now we require that no form ω ίχ Λ « Λ ω u Φ 1, 0 < i x < « < i s < t, can be Γ-invariant. As for Proposition 3.1, it follows that Γ separately contains the generator of each Z t . Thus Γ = Z, so Γ ^ (Z 2 ) ί+1 in case (3) and Γ ^ Z 4 X (Z 2 ) ί in case (4). Conversely, Γ = Z implies M = {M x jZ x ) X (S 2r VZ 2 ) X . -X (S 2r */Z 2 ), R-cohomologically equivalent to the real cohomology sphere M 1 /Z ι . Hence the proof of Theorem 2 is complete.
